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(57) Abstract 

Cyclic tetrapeptide derivatives represented by general formula (I) or pharmaceutical^ acceptable salts thereof: (wherein R 2 , and R 22 
are each independently hydrogen, linear C,-C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may 
be bonded, or branched C 3 -C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may be bonded; and 
Ri and R 3 are each independently linear C,-C 5 alkylene which may have a C r C 6 side chain, and the side chain may form a fused ring 
structure on the alkylene chain). Histone deacetylase inhibitors, MHC class I molecule development promoters and drug compositions, 
containing as the active ingredient the above tetrapeptide derivatives or pharmaceutical^ acceptable salts thereof. 
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fi*f***lt^lT cfc l^jRjRR 3-6 O4MK(07;U*;HB%«U, l^fttfR, 
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r i ~ 5 oa«T;mf 1/ u ifewiaataiT^* u >at±o^««»i 

LT£*-T5fc* h>x7^^-i:PI»$[K MHC class- I^^fSfWEJtSlI, 
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tmitSVlHDtZ hVf7tf7- tfPIg#JMtfKMHC class- ^{£31 

mhc class- itt?mmv£mw%*mmLtz. m^mmommm^m-r^^m 

Ufc^fSK 1fi1Mifc^£&ft}^&tz&(Dtfll&$k7jk-ft^-£ UTMHC class- I3H^£ 
^©^SiaM^^LTV^S. fc&3M£ v MHC class- I#^£M1-.g>:: £; 

aeK*^jg$n, .^nt>^gB^es(wfi5fei-smji^MHc ciass-i^K 

C1CDMHC class- I^C^'fiTU-Cfctj, flMB©ft«JRK «k 
ia©iiJi3ltt£P$!l*:S0*Ji: UfcfflfcfcS^T, ©TLfcMHC class-I#^(D^ 
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VCfc^T, {£T LTV^-SMHC class-l#^CD^SL£MHC class-Ijgfc^ (DMX 

^g^UTV^S (Tanaka, K. , Isselbacher, K.J., Khoury, G. , and Jay, G. 
Science 228, 26-30, 1985; Tanaka, K. , Gorelik, E. , Watanabe, M. , 
Hozumi, N., and Jay, G. Mol. Cell. Biol. 8, 1857-1861, 1988#fe#R8) . 

tz.?>x\ mhc class- i^omm*. ^© s ^mmmcommmm^ 

#<b5i«©-J*fcUTjB::Sfc0-C*&»J. c:©3ig-c©i*BtefiSK0HRfc 

rtB&M6M©i8m£ii£UTv^$m$o;o>&sj^ ate^fiscan* 

«3&gfigfcLT£a^Sfc*h>£e©7*?^b***6. JlttWfcli. * 

■»M !✓ 6R3¥, RNA#U * 7— i:O^0J^«:^i-Ste^^I 

t7 h XOT-fe^^b^tt^Fi-sae^fSMJffllWJElEi: It, h >© 

W7-fe^;wk», *©«*c#;frr*a^*&©a^s§*fcte£u 

&n&ZtiT^& a W*>* *nv*->©i»Jgg&R't*aSfc* b >fc-t©7-tr 

£©£&?©f§mK*itfci2W£;&&u v^««rtf 
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7.h>v :, 7-t^v-t'(i^i-S^|51^tiS-e*S. 0 1 fca*-f M 

>A (trichostatin A) ^EI 2 £^1" h 7 > (trapoxin) Sififtfcffl^ 

*u tit. RTifiw&isasaut*****, h7*>^»ai^n »^»*ia* 

7 hMb^^OK-trap £ Wc 7 7 -f -x f - 77 7 A Tiffin £ ft 7c 1 
&£ftTfc'J, h7^^>fi:l^Wltfh7^^f Kttti&*<£RlMt 

Tv>£„ 

class- I^^at-JtUTtffijtf^ffii^-rRrtBtt* 5 *** :ift£T© 

fcCS, ^ft£TO£ttS$g£li£ftTl^v\ tot, 

MHC class- I#^f§5iKttTS<Jl^ftfflfc;Ft fc* h>f7tf7-tf»*i 

mvanoimm • st^jwasnT^*. ±©^^/cii»;. n*h>-r7 

H£ LXmmmMtfBZZWm*&1r(DZ\ MHC class- i#-y»a<)e$t£#5» 

M«tf>«j, Mtfiz. %Lm&iz&z>j&mm<om®, in at, *fflMM£>n 
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%wm*&$-Ltz&'£m&trLi&ttm*&-t. m&mhc class- ift^mMum 

^ot, *m®\$s SBM^IfflJ^-CcDMHC class- i^^-mm^t zfemw 

-rs. 
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R b R 2 &0%ti, ^ft^ttttftUT, 8±{::&*»l~6®#te£&*rL'rt, 
i^iiMl ~5©iStt7-»mrl/>l6%*U. *fcffifEia*7^U>a5 
±0^tt«liR7^U>«±{wtt^«ji ! &^lRU-CtJ:i\ fib, -»5S 

class- I^^^SffiSiffJ S. 

*ROS%ttOiit?»«B*B3f$llftill, 1-53 
El Hi, hUnT^^VA, h77H#^>>©^ : ?ifijgMtJ t {-b7.b>JK7-t 
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6, -125$ (I) ~ (I'") (Dft^Kfc^T, R,„ R l2> R 2l Rm 2Z lZ. 

&7jv*jm% u < s z t &$>z%mmtf&£Lx&j: ^mm 

%i3~6(Dftm(DTJv*)m*m-t 0 zzx\ ^m^i^e^mmTJu^jm. 

•y^jvm. ^y^-)vm. -ivzfuM^m. -fvyfm tert- 

mtLXlt. i/?u-?a¥)m. i/?u7*jm, S^n^v^S, S^o 

^ * v Jimm ^mizzt &x t s . g^a *m-?zztt&& %mmtfms 

-jK^ (i) - (P " ) ©^stcev>-c, r„ R 2 st>*R 3 (i, -en-maa: 

mttmMimmr j\s*u>m±izffi£mmm*m&vxt *\,\ z<d±?% 
m$mmmzMmtz7Jv*is>mtLx^ 1,2-71-1/^ u-71- 
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2, 3- try i/uym. 4,5-try^-i/>», 3,w y^^u/ 

2,4-tl'U^-l^>, 3,4-VfU^-l/>, 2,3-f7^*-U>, 4.5-tTU ^ ^— U 

-mi£ (i) ~ (r " ) ofb^s^sns 4 &t 
*Jt±oa«tt%5(irT*^«i»-c*<Bcfc*ttiii-r*. 

fiP*», *C7)-|S^ (II) : 



OH (II) 

-tt5$ (HO : 



(5$*, R 21 , R 22 li, -fti-rn-flft^ (I) 0)R 2 „ R 22 i:(Hb«$:^-r) T^S 
^a-7?;8> (IV) : 






HO 
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^1, (V) : 




(V) 



5 :tlf)-i^ (II) ~ (V) T-^$tlS4a©a- 

7 5 J Wi £ ^ 7 K M£ «k U 314* x h 7 * 7 * K #*& fe AM L © *> . ME 
-ttS (V) OMi;M4'>;H4t: KD4^A$^^»U£t,<D-C&£ c 

*f6g§0-a»5S (i') -e***i*?iitt-rh7^y^-KSS*fr«±, tuieco- 

<H!«fc*-t5 ^iE©ft§£^HU/c&©T'&S. IP*>, -$5$ (I) T? 

^^tlS^f- h^^y^ 1 KSMMfrKfel^Tli, -Jtt^i (II) (D7^y^©ffi 

a^aKssfe^^mttfiB^^w-rsT^yiit?****, (id -c^s 

tlSMf h h'8§«#t£, -j«5£ (I) T'-JttS (III) {C*B^i-*ffi 

a a* a & is ^ t» fin ii % ^ -t s a - 7 5 y m t & o T V * -5 . 

£fc-«5£ (I") ■Ca%*n*3»«T , h9'<^K»*f*:«-tt« (I) T?© 

(ii) stf (no cra^i- s&m^v-rtit, a a* & 
Htc, -ttsd'") -e^stiSRSfm-ttS (i) -e©-jtt« (ii) 

(III) CffiStSffil^^fnt .aJK*fe£fc*Rfl*feWTS73 

(I) T'/T^nS^^KlIfcH^. ^tl^^-T-S a 
-7 3 yKOtfcflsEBti, L-#, D-#©faft£t,ifc*j filJiW&S 

&v\ aj%m*$tefttkfci&zm?z a-r * ;mtfftmz%b%^®£&yt 
¥$}iz*?£&x-$)&i)K ^(om^it-m^ (no */c(i (iv) <D7^jmv> 
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iU^tKIt iulE4ficD7 5 y&©o*>. (IV) T^tlSt,©^ D 
-#KMiRU iS3I^L-M^t5, -j&5£ (II) Rtf 

(IV) T-^ftSt©^ D-#KiIiRU »a2«fcL-#fc»fc1-6fcJ:v\ 

(v) tors j &<Dwm*»tf**>jvm*bnm-zti&\i 

5$ (IV) ©J«75y$E(£> SulBO-IS!^ (V) ©75 y fti::6*-f SfflOJBk 

Kn^-*j-A»«ii©ipj<}EriRi«:a^-rsis, ±£«flfi-rs. (iv) ©ji 
tt7 5 J Mammal*. 0 2i:^th7/t>4^>VBi:fcit5^©D-^D'j 
> i: b 5 JUS. 0 2d^-th77i<*^>A(c*JWS5c^©D-bf^ 

U^>-2-*/l/«K>K4:ni;6Jl3|l©firn****jf*Uv\ $oT, ,l<D3§£ 
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^yZ/)Vm. v^i h 'J y h 7 7 3 — r > h* U ^ ?-;U»M©;e£± 

^mmo-m^ (I') <D3Sttxh^7^K§§z!i#:(£, ~®ti& (1) (DM 

V^T, $?£U^-$!:i£(II)~ (V) (I') 

5£(II)~ (V) CD75 ;®(D±Ltt.%&WKmbX&. -^(IV)c7)^a-7 5 
y^Mt>'(I-^!^(II)cDa-75 y&£D-&<IjliRU £1 0 © 2 ifficD a - 7 

*|gBgcD-IS^ (i") o^xh^^y^Kil^ii, 

(I) CO^-r hv^y^Kt^&K&ttS-Jte (III) l3ta-7?; 
a^l?l£^fc31ttm^£;frt6a75 7 iC^U/^Ot^5„ lot, 

-te(ii)~dv)cD7 5 y^cDii^fi. (i) omviT-hy^y'i-vm 
mmzn^xft £b^-&i&(u)<D7^ jmvmmt. d") cdmr 

*^BJc7)-J|S^ (I'") £0«^xh7^y^h*il#^ii, -j&5$ 
(I) ffl«ltt-rh7^y^H^##tl*J{7 6-l8^ (ID t;^ta-757i 
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(in)©75 d") (Dmvt7-h7*y?Ymmmzt$ 
*%®o)-mi& (i) nmtkT-h ? nmmt, ±mi-s^«u, - 

*%0jco^^-r h ^^y^ KgH»fm, -m-flS5$( i n~(v) £^1-4*10 

6Mtrh7^yf KtU **HHlK-jft3£ (V) i:^ta-75yi© 

@6*Ji:-f €>gM*f- h7^^f KR^ttOftft®*:/*- K«£T?BHSLfc«|j6fc 

&T£>MT-(i, (IV) T-«StiSSjl^a -7 

^i^ctc -«*(v)i?**n6a-75 ;m*Nm£tz>m#.(D'r h 

&fc\ wOjftgtlfc^-C, SJB7 5 yK07 5y#«3£CJiBoc-S (tert- 

iats. z-a6tt»tt4ipd-cjtt«tij:oTania7cWc»*u, ^ge& 
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±m±mmm =r v =7 * 7* ^ h \tv y * y 9 a % # ^ s 7 7 v v a 7 d 

(112) |*g«i:US^yfK®^ 
tert^T^xx-r^cDRfcic (KM) fcfr?. £j£&{±, h'J 7 

(VIII) •C^*tl5^7'f-Kttffl : ?^*Ol/10*4DMF{IJSJBU0.1mH 

-fV^D^X^r^ >&tfHATU (0-(7-Azabenzotriazol- l-yl)-l, 
1, 3, 3— tetramethyluronium hexaf luorophosphate) IciDx., ^lmT?30^-^ 

«#-t6. 51 tttt. MiaoDMF^^n, -aaa (vim ^^ns^^K 

(IS 3) fflllllt: KD^ftAMo^A 

±iB«U**7> K©M^>:^x*-r;w£, 7 3? J -;i/*Pd-Ctt&{i«ko 

T?BOPfSliSfeMlU 1 mmmftbtz. £j£**7tt, DMF£®£U zKT'x^Vx 

fe»*«r^*©p< *7-;KI»»U HPLCT'^#IfcJB#7A£ffl^TffiMU 
3JMStt«UrJ:U-«* (I) T-*$*lS gft& £#5 0 

#f8ijB©-JK5$ (T) , 0") , (I'") TvTSnsSttrh^^K 
i^CSltt,, ±341-5 IS 1 Cf bt, it©ff7^/fh'©^?; 
frv\ ft^T\ IS2©*#fc*yjBLT8IU*f- h^^7^ Hi: U, SfeKfflMfi 
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#fgf$©MHC class- I^?»a(B3iJWtt, ±T'SiWU/=«»*JBlct HD# 
*OMHC class-I^fS&fiBtfftffi, fc* h Vf7t ^7 — tf» 

z-T-mw ^ & s h >-r 7-t ^ -^mmmm^mzBm-t^mmmmmm. 
mmmm(Dffl.mwm(D<fr&b-r, ^m^ntzmc class- i^fsa^jBH-rs, 
iiiiitTii(Dii#tsii)ia^{kf'f^i^i©ii<^©iii 

#f§HJ©E^lJ»ti, mfIB©MHC class- Itf^fc&fcitftfflfcsWJfl 
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(DmmZO. 1 ~5 Omg/k gOfgffl, $?£U<(£, 0. 5~10mg/k 

»ft£&!88!l £ Effl 3 *i€> £ in x. T . (I ill" 6 » 1" 5 3 h 

^^h*g|«fl:©#i-6«n/c^31?Stt, EP*>, MHC class- I#?fgg|flESi 

&fc\ #^M<B7 5>'B^2£<D«I&-J§-|±, &©7 5y®*c7>£IS£i;ifc-f3„ 
Aib:2-7 5 y -f ygi, Asu(NH0H):2-7 5 y-8-H KD^f5 K^#>-$, 
Acc5:l-7 5 y i/9U*>#>-l-i}A'tiOWl > Acc6: 1-75 y^^DA^v 
-l-rt^/JOK, Acc7: l-T^y^^DA^i/.l-^VS, Acc8: 1-7 5 
y^^D^-^^i/-l-^;^>K % lAin:l-7 5 y-r >^>-l-^;l//-HVH. 
2Ain: 2-7 5 7 -T > ^>-2-*^jK>K, Pip: If ^ □ U Cha:7 5y^>^ 
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(#*0d 1 ) 
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CHAP-15; cycio ( -L-Asu(NHOH)-Aib-L-Phe-D-Pro- )<D£j& 




y 

1MX Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 nunol ), H-D-Pro-OtBu ( 0.862 g, 5.0 mmol ) 
£DMF ( 10 mL ) ll&jSU zk^THOBt H 2 0 ( 766 rag, 5.0 mmol ), BOP 
( 3.3 g, 7.5 mmol ), h U x^7^> ( 1.75 mL, 12.5 mmol )fe Jn*., 2B# 

NaHco,»j:trtt»**2K-en*«s*Lfe. «M g so 4 vt&®'&> mm, m&m 

t77fi/a^>'J*^D7 h^77^- ( CHC1 3 / Me0H=99 / l)T*»»i 
U aiHBfls£«Jl.403 g ( 62% )*m#i®nt l/T»fc. 
Rf= 0.83 ( CHClj / Me0H= 9 / 1) 

Xg2 H-L-Phe-D-Pro-OtBu 
Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 mmol ) £Pd-C£/B vv£ftifc4»» 

Tctwi u.zn *m&btz. lowprasjcsfcff.iv Pd-c^ijii^t^sit, 4% 
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<t£W.&5Z g, ( 86% 

Rf= 0.50 ( CHC1 3 / MeOH= 9 / 1) 
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Xm Z-Aib-L-Phe-D-Pro-OtBu 

H-L-Phe-D-Pro-OtBu ( 0.853 g, 2.68 mmol )£Z-Aib-0H ( 954 ng % 4.02 

D^^77-f- ( CHCI3 / Me0H= 99 / 1)T?»SU «Kfl:£»1.23 g 
( 85% 

Rf= 0.75 ( CHCI3 / MeOH= 9 / 1) 

XS4 H-Aib-L-Phe-D-Pro-OtBu 

Z-Aib-L-Phe-D-Pro-OtBu ( 1.23 g, 2.28 mmol ) £Pd-C£ffl V^-Cg^*, 

4%NaHC0 3 T*ff|PU^x^;Kc}flmL/c:. »&«Na 2 C0 3 T*ii&:J|M^ MM, 
mmik&VaO. 726 g, 1.80 mmol ( 79% 
Rf= 0.50 ( CHCI3 / Me0H= 9 / 1) 

Xg5 Boc-L-Asu (OBz 1 ) -A i b-L-Phe-D-Pro-OtBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1.80 mmol ) £Boc-L-Asu(0Bzl)-0H 
(1.02 g, 2.70 mmol ) ft±EXg_l©5?jSK: «k »J flg£ Ufc„ Mft477T> 
aS"J*WD7hy77-f- ( CHCI3 / Me0H= 49 / 1)T?*SJ8U SfBfb 
^HS93 mg (72%)£»fc. 
Rf= 0.71 ( CHCI3 / Me0H= 9 / 1 ) 

Ig6 H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H. TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu ( 993 mg, 1.30 mmol ) (Z h V 7 
JVJruffiM (3 mL) ^TK^TT'in^., Boc»fc &Xf% = 7i-J\'^A : rJMDm3k 
£2B$|ffl£i&-t?fTo/c. h'J7;WD»SSSt, X— r^fc «k tfStfcx—r " 



16 



WO 00/52033 PCT/JP00/01141 

)V (l:5)T'HHfcU «K{b£4*737iHg, (78%) 

HPLC: Rt=8.66 rain (column: Wako pak C4, 4.6x150 ram, 30-100% linear 

gradient 

CH 3 CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 

XS7 cyclo (-L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 rag, 0.042 mmol ) &DMF 
( 400 mL) izmMZ-tt, 0.1 mM0»*fcfc6J:Stt£Ufc. DMFjg^(I10% 
DIEA/DMF ( 0.3 mL, 0.17 mmol )fc % «tO f HATU (25 mg, 0.066 mmol ) fcfln*, 

T&fiffiifc&aieU B^X^l/Cl 10%?x>&, 4%NaHC0 3 fc £ k 
tftt»*^T?«i«fci*Lfc. »MgS0 4 TJttJfttt, ffitt. Mft^77 7^> 
ai/'J*^D7h^77^- ( CHC1 3 /MeOH=99 / l)-Cf*KU ^iB<b^ 
©151 mg (61%) fc&fc. 
Rf=0.78 ( CHCI3 / MeOH=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 30-100% linear 
gradient 

CH 3 CN / 0.1% TFA over 30 rain, flow rate 1.0 mL / min ) 

118 cyclo (-L-Asu-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 0.256 mmol ) % * 
*y-;i/5 mLfcteJBS-tt, Pd-C£JB^T&M>i7cK=k U^>^xxx;H6* 

124 mg (97%) fcftfc. 

HPLC: Rt=6.32 rain (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CH3CN / 0.1% TFA over 30min, flow rate 1.0 raL / min ) 



17 



WO 00/52033 PCT/JP00/01141 

X§9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 mmol ) £DMF (3 
mL ) £»j*L*K?frT, H KD#->;U75 VttKlft ( 86 mg, 1.24 mmol ), 
HOBt H 2 0 ( 57 mg, 0.372 mmol ), BOP (165 mg, 0.372 mmol )&jjnA, hU 
x^;l/7^> (0.24mL, 1.74 mmol )fe«inLfc. 2B*|H«ttft, EJfc$fc» 
IBLlmLkL/c©*,, LH-20 (2x85cm) # 7 A (ftfflttDMF) CJ: 0 fMRLfc. $ 
«lttJ»tJ:U«ffift^ft95 mg (74%) 

HPLC: Rt=16.32 min (column: Wako pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30min, .flow rate 1.0 mL / min ) 
FAB-MS: m/z=516 ( M+H ) + 

(mMm 1 ) CHAP -54; cyclo ( - L-Asu(NH0H)-Acc5-L-Phe-D-Pro- )<D£ 




ho/ 

HPLC: Rt=17.04 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
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gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 



(HJS0O2) CHAP -55; cyclo ( -L-Asu(NH0H)-Acc6-L-Phe-D-Pro- ) <D£ 
JUL 




±ECHAP-150#«at(3!pl;^Lfc. 
HPLC: Rt=18. 25 rain ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=556 ( M+H )+ 



19 



WO 00/52033 PCT/JP00/01141 

CHAP -71; cyclo ( -L-Asu(NH0H)-Acc7-L-Phe-D-Pro- ) (D& 




±iBCHAP-i5©£/Ri£{::* Ufc. 
HPLC: Rt=19.24 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=570 ( M+H )+ 



20 



WO 00/52033 PCT/JP00/01141 

(HHS0H) CHAP -76; cyclo ( -L-Asu(NH0H)-Acc8-L-Phe-D-Pro- ) (D£ 




±RCHAP-15©£jSi*HiHl;£j£Ufc. 
HPLC: Rt=18. 72 min (column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=584 ( M+H )+ 
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(iM 5 ) CHAP -81; cyclo ( -L-Asu(NH0H)-2Ain-L-Phe-D-Pro- ) 




±IHCHAP-15(D^^(im U^fiR U fc. 
HPLC: Rt=18. 20 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HH609 6) CHAP -82; cyclo ( -L-Asu(NHOH)-lAin(f)-L-Phe-D-Pro- )<0 




■ ±ffiCHAP-15©£j&8cfc*l;£j$Ufc. (lAin(f)fcfc, mMM7 (DlMn(s)t 

HPLC: Rt=16. 26 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(H»J7) CHAP -83; cyclo ( -L-Asu(NHOH)-lAin(s)-L-Phe-D-Pro- )<D 




HPLC: Rt=17. 13 rain ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HJ60U8) CHAP -91; cyclo ( -L-Asu(NHOH)- 2Ain-L-Phe-D-Pip-)©£ 



±IBCHAP-15<D£$&tI*pt;£$;U/c 0 
HPLC: Rt=19.07 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=604 ( M+H )+ 

CHAP -90; cyclo ( -L-Asu(NHOH)- Acc8-L-Phe-D-Pip-)£>£ 

m 





J" 



±§aCHAP-150£$&C:$b£$ Ltz. 
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HPLC: Rt=20. 08 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=598 ( M+H )+ 

1 O ) CHAP-86;cyclo(-L-Asu(NH0H)-D-Cha-L-Ile-D-Pip-) x 
CHAP-87 ; eye 1 o (-L-Asu ( NH0H) -D-Cha -L- 1 1 e-L-P i p-) <D 




CHAP86 CHAP87 



Xmi Boc-L-lle-D,L-Pip-0Bzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmol). H-D, L-Pip-OBzl HC1 (3.57 g, 
12 mmoD^tHlATU (7.75 g, 18 mmol)£DMF (15 mDfCjgBIS-tt 2R?frTEt 3 N 
(4.76mL, 30 mmo 1 ) £ in A , M^iST^ U/c 0 ^i^Iil, Mxf 
)V (120 mDT'^aiU, 10%^x>^ 7 J<^. 4%NaHC0 3 ^^ gfrftl:£ifi7j<T* 

777^^07(^^77^- (3.5 x 20 cm, JgP*miS CHC1 3 / 
MeOH = 99 / \)IZ J: o Tff M UBoc-L-I le-D, L-Pip-OBzl (5/90 g, 13.8 mmol, 
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JR* 97%)JiM*fc«:1»fc. 
Rf=0.50 (CHCI3 / MeOH = 49 / 1) 



PCT/JP00/01141 



Xm Boc-D-Cha-L-lle-D,L-Pip-OBzl 

Boc-L-I le-D, L-Pip-OBzl (432 rag, 1 mmoO&TFA (3 mUKjSJBU 2kftT 
30jmW.Ltz. »JETte»LH-L-Ile-D,L-Pip-OBzl TFA 

(638 mg, JR2£ 144%) ^f#/c. DMF (5 mL) Boc-D-Cha-OH 

(326 mg, 1.2 mmoDfcin*., M^T^T HOBt H 2 0 ( 230 mg, 1.5 mmol,1.5 
^*), Et 3 N (0.52 mL, 3.7 mmol, 3.7 £*), BOP (663 mg, 1.5mraol, 1.5^ 
*)fciQ*, MT15B3IBJ8t#Ufc. KM^Il/di Hixf^ (100 
mDT'ttffiU, 10%^X>g?^K^, 4%NaHC0 3 *»jft» 

77-y^^D7h^77^- (2.4 x 14 cm, CHC1 3 / Me0H = 99 / 

1 ) (I J: o T MM U Boc-D-Cha-L- 1 1 e-D, L-P i p-OBz 1 (565 mg, 0. 96 mmol, JRSg 
96%)7*-A#!&j£#/c e 
Rf=0.27 (CHCI3 / MeOH = 49 / 1) 

Xm Boc-D-Cha-L-I le-D, L-P ip-OH 

Boc-D-Cha-L-Ile-D,L-Pip-0Bzl (565 mg, 0. 96 mmol) £Me0H (10mL)£igj8 
U Pd-C®^ (250 jng)fcin*., ;0<*»iftT"C15NrlHai# IA>>>*;1/X^r^ 
S£B&5fel//i. Pd-Ctt86fc»»l,fc8L Me0H£g£ UHS<£» UT, Boc-D- 
Cha-L-1 le-D, L-P ip-0H (459 mg, 0.93 mmol, 1RS£ 97%) 7 A 

1114 Boc-D-Cha-L- 1 1 e-D, L-P i p-L-Asu (OBz 1 ) -OTmse 
Boc-L-Asu(0Bzl)-0Tmse (535 mg, 1.1 mmol, 1.2S*)KaK?frTTFA (3 mL) 

Ml LH-L-Asu (OBz 1) -OTmse TFA C*l£DMF (5 mL) 

Boc-D-Cha-L-Ile-D,L-Pip-0H (459 mg, 0. 93 mmol) feiO*., ^TtK^T 
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HOBt H 2 0 (213 mg, 1.4 mmol, 1.5 3*), BOP (616 mg, 1.4 ramol, 1.5 iiii), 
Et 3 N (0.48 mL, 3.5 mmol, 3.7 ^*)^iU^, gST'lSB^M^ L tz. £JM 

tmmbtzm, mm*-** uoo mD-cii^u io%^x>^ 7 j<^, 4% 
NaHco 3 ^<^ m&i&Tkvtnznzmmfrb, iiTns'^tw, 

g^x^-^giu/c. fk^MWik, 77r>a^n7h^77-f- ( 2.4 x 
20 cm, mmmm CHC1 3 / Me0H=99 / 1 ) (I <fc o *C H IS L Boc-D-Cha-L- 1 1 e- 
D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.93 mmol, 100M &«#/c 0 

Rf=0.20 (CHC1 3 / Me0H=49 / 1) 

Xms H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OTmse (813 mg, 0.95 mmol)£DMF 
(2 mUCljggfU 1M tetrabutylammonium fluoride THF}g?& (4 mL, 4 mmol, 

4^*)$:inA^-r*3o^Mu^„ frfcrnzmmbtzWi. 10% ^x>izKM 

tiB^T, Hti:t/:t, |^^x^;K100 mD-CftaiU/;:. WKx?-;Hl££a 

fa^zKT'2isi^u. MMWz-i/v&x-nMim. mm^f-)v^m^tz. 

Boc-D-Cha-L-Ile-D.L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 mmol, 
1R¥ 97%)*%tz. Boc-D-Cha-L-Ile-D,L-Pi P -L-Asu(0Bzl)-0H (696 mg, 0.91 
mmol)(l7X^TTFA (5mL)£in;l, 30#r B ^i&T*MUBoc«©|&£££^&o 
/c. TFA^*m. x-x^-StSi-^^ (1 : 10) £ in AIMS it, igl&L MJE 
Tf£*§U H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol, 
« 100!K)£*§/c. 

Xg6 cyclo(-L-Asu(0Bzl )-D-Cha-L-I le-D, L-Pip-) 

H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol)£DMF (5 
mL)(I^g?U. ?(Dft\ mL£DMF (455mL, 0.4 mM)(CA*k HATU (104 mg, 1.5 
^*), DIEA(0.63 mL, 4^»)©DMF (10 mL)M 1 mL fciP*.. g^T'lBf^ 

?i#l/c. n^cD^#^5iHi^ujgu, miRfotftitz. frmmzmtfeLtz 

t> Mifil' (100 mL)-C*adJU 10%^x>^tKM. 4%NaHC0 3 ^<}g^ 
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77'yi/a^D?hy77-f- (2.4 x 40 cm, MM 
mm CHC1 3 / MeOH = 99 / l)tl«fco-C«')ill»Ucyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D-Pip-) (90 rag, 0. 14 rnmol, W 18%), cyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D, L-Pip-) (200 rag, 0.31 mmol.JR* 40%)fcfcfc. 
eye 1 0 (-L-Asu(0Bz 1 ) -D-Cha-L- 1 1 e-D-P i p- ) 
Rf=0.45 (CHClj / MeOH = 9 / 1) 

HPLC : Rt=19.40 min (column : wakosil 5C4, 4.5 x 150 mm, 37-1003$ linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 0 (-L-Asu(0Bz 1 )-D-Cha-L- 1 1 e-L-P i p-) 
Rf=0.45 (CHCI3 / Me0H = 9 / 1) 

HPLC : Rt=16.80 min (column : wakosil 5C4, 4.5 x 150 mm, 37-10035 linear 
gradient CH 3 CN / 0. IX TFA over 30 min) 

Xffl cyclo(-L-Asu(0H)-D-Cha-L-I le-D-Pip-), 
eye 1 0 (-L-Asu (OH) -D-Cha-L- 1 1 e-D, L-P i p-) 
cyclo(-L-Asu(OBzl)-D-Cha-L-Ile-D-Pip-) (90 mg, 0.14 rnmol), cyclo(-L- 
Asu(OBzl)-D-Cha-L-Ile-D.L-Pip-) (200 mg, 0.31 rnmol) fe-fft-ftlMeOH (5 
mL), MeOH-DMF (10: DKjgftPU Pd-CM^ (250 mg)fcinA. frmUmTV 

SiLKSteJaUT, cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 
rnmol, JR*t 85%). cyelo(-L-Asu(0H)-D-Cha-L-I le-D, L-Pip-) (170 mg, 0.31 
rnmol, JR$ 99%)fe»fc. 
eye 1 0 (-L-Asu(OH)-D-Cha-L- 1 1 e-D-P i p-) 

HPLC : Rt=12. 64 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 rain) 
eye 1 o (-L-Asu (OH)-D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=9.48 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
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gradient CH 3 CN / 0. lft TFA over 30 min) 
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Xm eye 1 o (-L-Asu (NHOH)-D-Cha-L- 1 1 e-D-P ip-) , 

cyclo(-L-Asu(NHOH)-D-Cha-L-I le-D, L-Pip-) 
cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 mmol,), cyclo(-L- 
Asu(OH)-D-Cha-L-Ile-D,L-Pip-) (170 mg, 0.31 mmol,)£. -^tl-^tlDMF (3 
nrtOfcfcJBL/. HOBt H 2 0 (LDLDft : 32 mg, 0.21 mraol, 1.5SS, LDLD, LDLL 
mixture^ : 71 mg, 0.47 mmol, 1.5 SM), NH 2 0H HC1 (LDLDft : 49 mg, 0.70 
mmol, LDLD, LDLL mixture^ : 108 mg, 1.6 mmol, 5 i§fi)£#nA> *K 

?£TB0P (LDLDffc : 93 mg, 0.21 mmol, 1.5S*. LDLD, LDLL mixture^ : 206 
mg, 0.47 mmol, 1. Et,N (LDLDffc : 0. 12 mL, 0.84 mmol, 

LDLD, LDLL mixture^ : 0.20 mL, 1.86 mmol, 6 SM)fein*.» 4B# R88l# Vtz. 
ELfcm7&> ^riEUfcEtjN HCl&ii3aUDMFfeSSUfcfc» LDLDfr&Sephadex 
LH-20 (2.4 x 85 cm, DMF) ¥)WM.iik ^7A t-THS, U eye lo(-L- 

Asu(NH0H)-D-Cha-L-Ile-D-Pip-)(20 mg, 0. 035 mmol) &#/c. LDLD, LDLL 
mixture#:(;Ju ^M©Me0H(I^*> UHPLC(column : YMC-Pack C8 10 x 250 mm, 
37ft CH 3 CN/ 0.1ft TFAJfeJB^TffiSU Mf&^Ucyclo(-L-Asu(NHOH)-D- 
Cha-L-I 1 e-D-P ip-) (27 mg, 0.047 mmol, Mft 100ft), eye lo (-L-Asu (NHOH)-D- 
Cha-L-Ile-L-Pip-)(51 mg, 0. 090 mmol,Mfi 93ft) 
eye 1 o (-L-Asu (NHOH)-D-Cha-L- 1 1 e-D-P i p-) 

HPLC : Rt=21.34 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1ft TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=18. 79 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1ft TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H]+ 
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(Hfi6$Jl 1) CHAP-84;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-L-Pip-), CHAP- 
85 ; eye 1 o (-L-Asu (NHOH) -D-Cha -L-Leu-D-P i p-) (D £ $ 




CHAP84 CHAP85 

aWMHttx h^^^KO^Ii, H»J10 (CHAP86,CHAP87)tl¥l;TfT 
o/c, /cfc'l, Boc-L-Leu-D,L-Pip-OBzl(D£j&(;:o^Tli, BOPIS^ (1.5 S 
*)> HOBt H 2 0 (1.5^:»)£fflV^c. 
eye 1 o (-L-Asu ( NHOH) -D-Cha-L-Leu-D-P i p-) 

HPLC : Rt=20.89 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
lineargradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Leu-L-P i p- ) 

HPLC : Rt=18.33 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2' -dithiodiethanol) : m/z=564 [M+H] + 
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(2U60II12) CHAP-78;cyclo(-L-Asu(NH0H)-D-Cha-L-Cha-L-Pip-) % CHAP- 
79 ; eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha-D-P ip-) (0 




CHAP78 CHAP79 

mmtky- h7*7* K©£j£f£, H%j»10 (CHAP86,CHAP87)(r^bTf? 
ofc. fe^:U Boc-L-Cha-D,L-Pip-OBzlW^(lov>-CI^ DCC 
HOBt H 2 0 (1.3S;i;)fefl3l>fc. 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -D-P i p-) 

HPLC : Rt=26.20 rain (column : wakosil II 5C18, 4. 5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -L-P i p-) 

HPLC : Rt=23.36 min (column : wakosil II 5C18, 4. 5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2, 2'-dithiodiethanol) : m/z=604 [M+H] + 

(K»0*J 1 ) MHC class- I^f&^iEjtrStt 

*mW<DMtk : r b 7*7* KSNHfrtZurtS MHC class- \^%W^Mf 
»l«©lftf h 7^^f H»»#%^*tt6 : tt, MHC class- I#^#§ 
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"C**B16/BL6«llia«:ffiffiL/c. 10% FBS£«lU*:MEMigJft 

»»^b^%li, ^K(DMS0)(;-$8?U aiJglOO mMXJi 

t S : t iJBI l/T t ^ h 'J n z 3? f >ArUI n D p (ID%MXJ:UI*A) fc, IH 
L<DMS0K}MU Sl£5 mg/ml (16.54 mM) ©JgfciRKiPigl Ufe. h l> 37. 
#^>Af£ v h>r7tf7- fefi^^ffiiFrSttdEH-rSMHC class- I# 

f<iiE<DB16/BL6iSffl«5000{i/wel 9 6 ftv-f * D^lz-M: 

U/c. #well£PBS (U^Ktt««[) T— @8fc&U ?#3S-t3iM8&;s. 

@^U/c|HISM(I^LTV^MHC class- l#?0>fil±, «TO^St'«8 
SLfe. Vtf7,0MHC c lass -I tittle *jt#"C&S fitH- 

XlgG+M (rfirjRfi ; *S 3 >*±) fe£v\ #^T\ ili^iUt, ^hU^ 
h7^>'>-^-i?7^ t*3>^^y-h (7fJ8&p a p ; BRL&) 

4-methylumbelliferyl-/9-D-galactoside (lftMnn : Wji%1~ il =7 ■< V 9 ) 
£ffiv\ »*S{S©4«1»JCjeH-r6at3fc3IS (filS : 365nm, : 450nm) 
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U , d ©gijOwe 1 1 (31 v ^ Ml£ £ n 6 m^&ft £ y ? ^ 7 > K i: b fc. 
yW^y K©7.MP£;iUB^7UlI£, fggiLTVNSMHC class- 

ut^smhc class- ift?m<Dm%.m*mmmt btz„ &»*k£ti«M 

^(IfcttS, |§mUTV>5MHC class- fufB©»*P{lI£ 1 £T-5fa 

jtfa-estu WLmt£®o%mmi$mM*r.®tfemirz>mm (c X 2) -ejt 

zom 1 K^1-«M*x h^^y^K(iMn=fcMHC class-I^OfgmMMl 



mi 



tamtam 




CHAP 15 


33.2 nM 


CHAP54 


5.67 nM 


CHAP 5 5 


5.38 nM 


CHAP71 


2.76 nM 


CHAP76 


1.88 nM 


CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


2.29 nM 


CHAP84 


5. 65 nM ! 


CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


3.96 nM 


CHAP91 


2.48 nM 
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(KKfiW 2 ) histone deacetylaseBESfeBgStt 

7 * 7* Kft£f& K J: 5 k X h >r 7-tr 7 — 0»*»tt £ 11$ K «k h d i: 
oaSEBEfeft^BWC, *569I©W)Rt h 7*7* K in vitrofD&K 

H^h>f7tf7-t'©i^ttI^i:tt§EBf) (J. Biol. Chem.265, 
17174-17179, 1990) O^ffiirtSfeoTff ofc. ^^(iB16/BL6jjfflfi&^ibgP^|||!i 
L/ctO^ftffll/:, *fflfl§£HDA buffer (15 mM U>»*U-»>A, 5^>JtD 
-;k 0.2 mM EDTA, 1 mM 2-mercaptoethanol , pH 7.5) C!B$BU MVi- 
^fXlfcl »it>1?«*JW> (2500xg, 10 min) , 1 M (NH 4 ) 2 S0 4 &£fcP 
buffer* T-S^^XL/c. jMM&£LjI4> LT, itl/M^© 
(NH 4 ),S0 4 aU£fc3.5 M£T'±#£-ti\ h >f7tf7- tf it fc. 

C0tfcJ8l&£HDA buffer HS^jRL, y^jgT'HDA bufferfcfcjK&ftU fi 
histone deacetylaseli^j& i: Wc. 

SSlhUT, Sf&mM^??- h* ; [ 3 H]acetylated histone H4 peptide£ffl 
Wc„ CCD[ 3 H]acetylated histone H4 peptide!*, 1 7> h >H4©N*^y^ 
K ; SGRGKGGKGLGKGGAKRHRKVC (C*(I > 4 otfT * 6 ) &£$U 

7v*^fi*«Wt#fc<0#2ET, ^SK^i:^^^37°CT-3B#^^>^ 
M^d £: [I J: UtT-^/c (£J&g8tl00j£il) . SJ^ 5 &25a1©1M HC1, 

0.2 M#H£89lin?±«K »*KJ6"C9J U ft£ ;n£[ 3 H]acetate£if ^x^i/T- 
■frl*, Rbiittfefjofc. HWvSttti, felt 6 histone deacety Use 

#*?Stt*5oxiB«F-r*»«-eaL^ (5oxh#»«) . 
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c i: t, * s m*i&& i x t x v wmwc 3 ~ 6 (dw&v> t )v * jum * m. v > 
r„ RjatfRji*. ^ti^'n^LT, ii± (i m mm. i ~6©^i 
iv^^ussi ~5cDaii7;i'^rU>a^mL, *feiiriaa«7;mruvs 

±O« , tt«ltt«7^U>0l±C|*^3»«l3t*»«l/Tt iv\ <BU -&5$ 
(I'") fcfcvvcfc, R,„ R 12 , R 21 &tfR 22 CD^&< fcfc l-3l*i/?u^*i/)V 

2. we-uw (i) T'^^tvsw^s i mmamtfi'rhy^zfrvmmfc 

4. t9ia-«^ d") x&zftzm#j&i$momtk'rh7^-j?- \<mm 

5. t&ia-HRsS CI'") -C'^^ ti€»W*]B 1 IB«c©Ji^x h^^y^ Kil 

7 . if 1 ~ 5 CDMti^dlSetD^-r h7^^f Kif^ttXte^CD^ 
mizftigzn&t&zmito&ftt UT^-TSMHC class- I^Mil. 
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9. fit*aUi:LTttffl$nsil#ffl8Ett©Ellilsa^«l. 
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